In unified field models all observable (elementary and nonelementary) particles are assumed to be bound states of elementary unobservable fermion fields. Such models are formulated by selfregularizing higher order nonlinear spinor field equations with indefinite metric. The latter needs a careful investigation of the corresponding state space, in particular with respect to bound states. Based on preceding papers the general analysis of the state space is further developed in the framework of a relativistic energy representation in Part I. In Part II this formalism is applied to bound states of the two-fermion sector for a simple model. By direct calculation it turns out that for very heavy masses of the constituent fields bound states with positive norm and small masses are possible, i.e., that the two-fermion sector allows a meaningful physical interpretation.
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Two-fermion sector equations
The use of state vector representations (2.1) or (2.4) resp.. requires special methods for their explicit calculation. Such methods are systematically provided by functional quantum theory, cf. [22] , In connection with the investigation of the metrical structure of the state space, in particular, a calculation method is needed which is the functional analogy to the Schrödinger representation of ordinary quantum mechanics. A corresponding method was developed in a preceding paper by Grosser et al. [19] as a generalization of a method for treating the anharmonic oscillator [25] to the case of unified models. With respect to details we refer to this paper. In our simplified version of a unified field model the basic equation of this method is given for the state functional (2.4) by the expression 2
where a = (a, k) is a combined spinor-superspinor index, V the superspinor vertex to V and G° and © := (G\ G 2 , G 3 ) the superspinor Dirac matrices and
In (3.1) the limiting process to equal times was already performed according to [25] . Hence this equation can be considered as a functional analogon to the Schrödinger equation and it can be used as the starting point of our investigation. In contrast to ordinary quantum mechanics the two-fermion sector is, however, characterized not only by the particle core of two interacting elementary fermions but also by a polarization cloud of increasing numbers of fermion-antifermion pairs as can be seen from an evaluation of (3.1) with (2.4).
The investigation of the full polarization cloud is far beyond our present mathematical knowledge about such equations. Hence we can only discuss appropriate approximations. In this paper we therefore restrict ourselves to the discussion of the core r r' From this equation the set of equations for the state amplitudes (p(r, r') of (3.3) can be derived by projections. This was done in [19] , and we will not repeat this here, as the representation (3.3) is not appropriate for our intended investigation. In order to obtain such an appropriate representation we apply a canonical transformation to our source operators which is defined by the relations
By means of this transformation the state functional (3.3) can equivalently be written
3> = 1 to (r, h A (r)A' ('') + <P h Ji (r)j(#•')
and (3.4) goes over into the equation
with F: = F 1 + F 2 and A := F 1 -F 2 . If we now project by
resp., we obtain with the definition of the antisymmetric function
the system of state equations (after changing t>-> r, v' -> r') 
r -r') .
Furthermore it is convenient to define a (r. r'); e e <Pi: = (p(r.r') <p 2 := x x p 3 : = p(r,r').
(3.17)
Then (3.10), (3.11), (3.12), can be written in an abbreviated notation as The functions (3.17) are the right-hand side solutions of (3.8). The left-hand side solutions of (3.8) can be gained by an analogous procedure. Without repeating this procedure for the left-hand state functional and its projections we can simply study the left-hand solutions of (3. + an~13 an-' 3 -4 -an-'
In the following section we will study this norm expression as well as energy eigenvalues for bound states a).
Two-fermion bound states
states. Then (4.5) yields
As indicated at the beginning it is our aim to describe all real, i.e. physical elementary particles as bound states of elementary fermions. In particular in subquark models these elementary fermions are not allowed to occur as free observable particles; rather they have always to be restricted to occur only in bound states. This means that all elementary fermions of unified field models, namely ghost particles as well as regular particles have to be confined. A simple way to achieve such a confinement consists in giving the elementary fermions very large masses. Then the question arises: Do meaningful physical bound states exist in spite of the very large masses of the constituent fermions?
We will study this question for the two-fermion sector. Two-fermion sector bound states are to be derived as bound state solutions of (3.21) or (3.25) resp. We first show that the corresponding operator (3.26) is hermitian for bound states under confinement conditions. As We postpone the further evaluation of this expression and next discuss the corresponding eigenvalues.
In order to avoid all complications with the spinorial degrees of freedom we treat the corresponding scalar model for a first orientation. This model is realized by the substitutions 
